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housed at CAL. We received an image of Smith 
3527 from K. Other cited specimens could not 
be located at K, E or P. 

Because all the materials cited in the 
protologue are considered as syntypes vide 
Art. 9.2 (McNeill et al. 2006) and also qualify 
as original materials vide Art. 9.2 note 2 
(McNeill et al. 2006). We have examined all 
the specimens of Smith 3527, 3662, 3907 at 
CAL and the image of Smith 3527 from K in 
detail and found that all are perfectly matching 
with the description given in the protologue. 
Moreover, all the specimens were studied by 
him and might have been distributed to different 
herbaria from India (Stafleu and Cowan 1985) as 
all the specimens at CAL and K bear the similar 
inscription of his own handwriting. 

It is evident that all the materials housed 
at CAL and a specimen at K are alike in 
annotations and thus we select a well-preserved 
specimen housed at CAL (Smith 3527) as the 
lectotype. 

We are thankful to the Director, Botanical 
Survey of India, Kolkata and Additional 
Director, Central National Herbarium for 
providing facilities. Authors are grateful to Dr. V. 
P. Prasad, 1BLO, Kew and Dr. S. K. Srivastava, 


ex-lBLO, CNH, Kolkata for arranging the image 
of herbarium specimen for the present study. We 
also acknowledge the Board of Trustees of the 
Royal Botanic Gardens, Kew. The authors are 
also thankful to the anonymous reviewers. 
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Summary: Chromosome numbers of four species 
of Cyperaceae collected from Far West Nepal are 
presented. The chromosome number for Carex 


gracilenta Boott ex Boeck. (2n = 52) is reported for 
the first time. Our finding of 2n = 46 for C. longipes 
D. Don differs from previous reports. It seems that 
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Table 1. Species, localities, voucher specimens and chromosome numbers of four species of Cyperaceae collected 
from Far West Nepal 


Species 

Locality 

Voucher specimen 

2n 

Carex fusiformis Nees 

Doti District, Bichpani - Ghoda daune, 
alt. 3072 m 

Ikeda & al. 20911039 

44 

C. gracilenta Boott ex 
Boeck. 

Bajhang District, Dhahidunga Kharka, 
alt. 3281 m 

Ikeda & al. 20911125 

52 

C. longipes D. Don 

Bajhang District, Thalara - Budkhori, 
alt. 2496 m 

Ikeda & al. 20911102 

46 

Eleocharis palustris (L.) 
Roem. & Schult. 

Bajhang District, Ghodadaune - Lokhda, 
alt. 2950 m 

Ikeda &al. 20911057 

16 


C. longipes may consist of a series of aneuploids. 
Chromosome numbers of C. jusiformis Nees (2n = 
44) and Eleocharis palustris (L.) Roem. & Schult. 
(2n = 16 = 4L+12S) agree with the previous reports. 

Cytological studies have proved useful for 
understanding the diversification of several plant 
taxa in the Nepal Himalaya (Wakabayashi and 
Ohba 1988, Akiyama et al. 1992, Ikeda and 
Ohba 1999). The Cyperaceae is one of the larger 
families of flowering plants, and Koyama (1978) 
enumerated about 180 taxa in 19 genera of 
Cyperaceae from Nepal. Chromosome numbers 
of Cyperaceae in the Nepal Himalaya have 
been reported previously three times; Dietrich 
(1972) reported the chromosome number for 
Carex atrofusca Schkuhr subsp. minor (Boott) 
T. Koyama from eastern Nepal, Hoshino et al. 
(2000) reported for 11 species in four genera 
from Langtang Himal, central Nepal, and our 
preceding paper dealt with 14 species in eight 
genera from Manaslu Himal, central Nepal 
(Yano et al. 2010). However, there have been no 
previous cytological studies on Cyperaceae from 
western Nepal, and more cytological studies 
from western Nepal are necessary to fully 
understand the evolution and diversification of 
Cyperaceae in the Nepal Himalaya. 

In 2009, a Japanese-UK-Nepalese botanical 
collecting team visited Doti and Bajhang districts, 
Far West Nepal (see Ikeda et al. 2010), and 
collected materials of Cyperaceae for cytological 
examinations. This is the second report of a 
series of papers on cytological characteristics of 


Cyperaceae in the Nepal Himalaya, and focuses 
on the chromosome numbers of Cyperaceae 
collected from the Far West Nepal. 

Karyomorphological observations were 
conducted on three species of Carex and one 
species of Eleocharis (Table 1). The methods 
for chromosome observation followed Yano et 
al. (2010). Voucher specimens are kept in the 
Herbarium of the University of Tokyo (TI), with 
duplicates available in the National Herbarium 
of Nepal (KATH) and the Herbarium of the 
Royal Botanic Garden Edinburgh (E). 

Chromosome numbers determined in this 
study are shown in Table 1. None of the species 
had primary constriction in their chromosomes. 

1. Carex fusifonnis Nees (2n = 44, Fig. 1A) 

Carex fusifonnis is distributed in the 
Himalayas (India, Nepal, Bhutan) and China 
(Sichuan, Yunnan) (Noltie 1993, Govaerts and 
Simpson 2007). Carex fusifonnis from Far West 
Nepal was found to have a chromosome number 
of 2n = 44, con firmin g a previous report from the 
Langtang Himal in the central Nepal (Hoshino 
et al. 2000). Somatic metaphase chromosomes 
were less than 1.4 pm in length. 

2. Carex gracilenta Boott ex Boeck. (2n = 52, 
Fig. IB) 

Carex gracilenta is distributed in the 
Himalayas (Noltie 1993, Govaerts and Simpson 
2007). The specimen of Carex gracilenta had 
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Fig. 1. Photomicrographs of somatic metaphase chromosomes of four species of Cyperaceae from Far West Nepal. A. 
Carex fusiformis (2n = 44). B. C. gracilenta (2n = 52). C. C. longipes (2n = 46). D. Eleochciris palustris (2n = 16). 
Arrows indicate four large chromosomes (L). Bar = 5 pm. 


the chromosome number of 2n = 52, and this is 
the first chromosome count to be determined for 
this species. Somatic metaphase chromosomes 
were less than 0.8 pm long. Kiikenthal (1909) 
published a comprehensive monograph on 
Carex, in which he treated C. gracilenta as an 
infraspecific taxon of C. alpina Swartz, namely 
C. alpina subsp. infuscata Nees var. gracilenta 
(Boott ex Boeck.) Kiik. Kiikenthal’s broad 
circumscription of C. alpina included other 
intraspecific taxa, which Govaerts and Simpson 
(2007) recognized as independent species, 
such as C. holostoma Drejer, C. lehmanii 
Drejer, C. media R. Br., C. norvegica Retz., 
C. parviflora Host and C. stevenii (T. Holm) 
Kalela. Among these species chromosome 
numbers have been reported as 2n = 54, 56, 60 


for C. holostoma (Love and Love 1956, 1981, 
Jorgensen et al. 1958, Zhukova and Petrovsky 
1975, Zhukova 1980, Yurtsev and Zhukova 
1982, Dalgaard 1989), 2n = 56 for C. media 
(Love and Love 1981 as C. non’egica subsp. 
inferalpina (Wahlenb.) Hulten), 2n = 54, 56, 66 
for C. non’egica (as C. alpina : Heilbom 1922, 
1924, Tanaka 1942, as C. non’egica'. Love 
and Love 1944, 1956, 1981, Jorgensen et al. 
1958, Moore and Calder 1964, Zhukova and 
Petrovsky 1980), and 2n = 54 for C. parviflora 
(Dietrich 1972). Our results offer support for the 
close relationship of C. gracilenta and the taxa 
Kiikenthal included within C. alpina because of 
their similar chromosome numbers. 
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3. Carex longipes D. Don (2n = 46, Fig. 1C) 

Carex longipes is distributed in the Flimalayas 
(Kashmir to Bhutan), Nilgiri Mountains, Indo- 
China, and in central China (Koyama 1978). 
In the present study the chromosome number, 
2n = 46, was observed, and somatic metaphase 
chromosomes were less than 1.2 pm in length. 
This is a new chromosome number for C. 
longipes as it has previously been reported as 
2n = 42 by Sachdeva (1977) and Mehra and 
Sachdeva (1979) from Darjeeling in the eastern 
Flimalaya, 2n = 44 by Nijalingappa and Leela 
(1990) from Tamilnadu and Karnataka in South 
India, and 2n = 44 by Hosbino et al. (2000: as 
C. longipes var. nepalensis Boott) from central 
Nepal. It seems that C. longipes may consist of 
a series of aneuploids, which is a fairly common 
phenomenon in Cyperaceae which have diffuse 
centromeric chromosomes. 

4. Eleocharispalustris (L.) Roem. & Schult. (2n 
= 16, Fig. ID) 

Eleocharis palustris is widely distributed 
in the Flimalayas, throughout temperate Asia, 
North America and Europe (Govaerts and 
Simpson 2007). In this study, E. palustris had 
the chromosome number of 2n = 16, and the 
somatic metaphase chromosomes showed a 
bimodal karyotype with 4 large (L) and 12 small 
(S) chromosomes. L-chromosomes ranged from 
3.8 to 5.0 pm in length while S-chromosomes 
ranged from 2.1 to 2.7 pm. A bimodal karyotype, 
formulating 2n = 16 = 4L + 12S, of E. palustris, 
has frequently been reported for materials from 
Europe by Flakansson (1929), Strandhede 
(1965a, 1965b, 1965c), Thiebaud (1970), Pogan 
(1972), and Bures et al. (2004). Floshino et al. 
(2000) also reported such a bimodal karyotype 
for E. palustris from central Nepal. Our 
result agrees with previous studies, but more 
widespread investigations will be required to 
confirm that E. palustris possesses a bimodal 
karyotype throughout its whole distribution 
range. 
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former Director of the Department of Plant 
Resources, Nepal, for his help in obtaining 
permission for us to conduct field research in 
Nepal. We also thank the members of the field 
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